INTRODUCTION
Recent research has indicated that dispersions of nanoparticles in a base fluid, known as nanofluids, can increase the boiling critical heat flux and overall performance of thermal systems. Typical nanoparticle concentrations may range from 0.01wt% to 50wt% and common particle materials include silica, alumina, copper oxide, zirconia, carbon nanotubes, etc. Water often serves as the base fluid, though other liquids such as ethylene glycol have been used [1] .
As nanofluids are considered for thermal applications, it is necessary to be able to predict their thermo-physical properties. Because nanofluids were initially considered for thermal conductivity enhancement, this property has been extensively studied [2] . However, there have been fewer examinations of nanofluid specific heat capacity [3] [4] [5] [6] . It is the objective of this investigation to complement existing research by (i) measuring the specific heat capacity of water-based silica, alumina and copper oxide nanofluids, and (ii) comparing the predictions of two popular nanofluid specific heat capacity models to data. 
NOMENCLATURE
While it is simple and thus widespread in the literature, Model I has little theoretical justification in the context of nanofluids.
is based on the assumption of thermal equilibrium between the particles and the surrounding fluid. It is straightforward to show that also the particle and fluid densities (ρ n , and ρ f , respectively) must affect the specific heat of the nanofluid, ,
A rigorous derivation of Equation (2) is presented in [8] .
Predictions of nanofluid specific heat capacity were made using both models and compared to experimental measurements. Water was the base fluid of all nanofluids used in this investigation. Therefore, handbook values of temperaturedependent water specific heat and density were used in calculating theoretical nanofluid specific heat [9] . Additionally, the specific heat and density of the nanoparticles were assumed to be equal to the respective thermo-physical properties of particle material in bulk form.
NANOFLUIDS
The specific heat capacities of three nanofluids were analyzed: alumina-water (Nyacol AL20DW), silica-water (Ludox TMA 420859), and copper oxide-water (Alfa Aesar 45407 While nanofluids were diluted and prepared according to their weight fraction, calculations were performed using volume fraction. Using the nanoparticle volume, V n , and the water volume, V H20 , the volume fraction can be calculated as, ( 3 ) Substituting in nanoparticle mass, m n , and density ρ n, and water mass, m H20 , and density, ρ H20 , Equation (3) can be rewritten as, ( 4 ) Equation (4) can be used to determine the nanoparticle volume fraction of nanofluid concentrations created by dilution with de-ionized water.
MEASUREMENT METHOD
A heat-flux type differential scanning calorimeter (TA Instruments Q2000) was used to measure the nanofluid specific heat capacities. The differential scanning calorimeter (DSC) measures the heat flux into a sample as a function of temperature during a user prescribed heating regime. It accomplishes this by comparing the heat flux into a pan containing the sample with the heat flux into an empty pan. Hermetically sealed aluminum pans (TA Instruments) were used.
The classical three-step DSC procedure was followed to measure specific heat capacity [ 
